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The genetic heterozygosity analysis to wild carp and two cultivated
strains of common carp using microsatellite technique
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Abstract: 16 pairs of microsatellite primer were designed to characterize the genetic diversity within wild Cyprinus
carpio and two cultivated stains, and the genetic relationship among them. The microsatellite data indicated that the
average heterozygosity of three populations is 0.64, 0. 48 and 0. 38 respectively, demonstrating that the genetic
diversity of wild common carp is the highest, and the frigid carp is more diversified than cold-tolerant strain of red
carp resource. This reveled that the artificial propagation and selective breeding maybe decrease genetic diversity.
In this study, one.population specific marker 209bp was found, it laid the foundation for further research
concentrating on the linkage between the traits and the marker, and for molecular assistant breeding in fish. The
genetic distance of three pepulations was calculated and claster analysis was also cartied out. The phylogeny
reconstructed by the microsatellites data confonned to the artificial propagation aperation of the cultivated strains.
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Tab.2 Microsatelite primers squeswe and its annealing temperature

fi A Y3 BARE(C[ & K FIYR BARE(T)
GICCAGACTGTCATCAGGAG 5 ) AAGICACGAGCGGTGAAGC 515
GAGGTGTACACTGAGTCACGC ATGCCICACICICGITGICTA '
TGCAAGCAGCCTGGLTCCCAG GTICTATAAACATACACGCTG
MFW2 53 MFW22 53
GATCTCAACITICCGITACCTG CAAAAGGAACIGAGCATAGT
TCCAAGTCAGITTAATCACCG CCCTGAGATAGAAACCACCIG
MFW4 51.5 MFW26 51
GGGAAGOGTTGACAACAAGC CACCATGCTTGGATGCAAAAG
GAGATGLLIGGGGAAGTCAC GATCTAAAATATGG(GTGTG
MFWS5 s 52 MFW27 50
AAAGAGAGCGGGGTAAAGGAG CATAATGCCTCTCATFAATC
GTTGAGATGACTCCTGTGGG GATCCCTTITGAATICTICIAG
MFW6 52.5 MFW28 49
ACGCACAGAAACGAAGACGC ACAGTGAGGICCAGAAGICG
CGCACAGAAACGAAGACCCA AGCGGTAGCTICICGGAACIG
MEW7 53 MFW%29 52.5
AAAAGCTGAAGGCTAGACACG TCTGGAAATCCCTGAGCGAG
GATCYGCAAGCATATCTGTCG GGTCAACAAGTAGTTGTGCAG
MFW9 51.5 MFW30 52
ATCTGAACCTGCAGCTCCIC CCATCICIGTCATIGCAACAG
CAGAAGCYTCTCGAAATCTGAG CATTATTAAACGAGTTGTACAC
MFWi14 50.5 MFW32 52.5
GCGAGAAGATIGATGGACAAC I GATCCCTGAACTITIGAATGGC /3
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Tab.3 The genetic diversity of cwmman carp and two cultvated strains
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bk . 1
MFW1 Msrw4 MFWS MFW9  MFWI4 MFW22 MFW26 MFW27 MFW28 MFW3H) MFWI32

g

A S 6 S 8 7 6 3 2 7 4 6 4.9091
B 52~156 61~175 48-~60 104~183 101~142 223-~242 182~199 2€2~200 111~150 57~71 49~67

C 0.7012  0.7120 0.7 0.87 0.8042 0.74 0.6290 0.32 0.8340 0.712 0.74 0.6436
» 0.6778  0.7432 0.76 0.86 0.7  0.76 0.64  0.32 0.84 0.70 0.76  0.6512
HROBREL R '

A 4 4 - 3 S 2 4 3 1 2 3 2 24345
B 55~181 57~156 60 132~243 179 ~ 187 234~246 191 ~209 W04 139~144 76~87 76~81

C 0.702 ~ 0.7025 0 0.6125 0.5 0.6650 0.325 0 0.4320 0.652 0.310 0.3817
» 0.66 0.6750 0 0.66 0.5 0.64 0.34 -0 0.42 0.64 0.32 0.3523
[F5

A S S 2 S 4 2 3 3 . 2 2 3 2.8182

B 47~181 56~165 S7~60 114~218 148~187 242~246 145~209 200~205 139~144 71~76 67~176
C 0.7975  0.6545 0.25 0.825 0.59 0.2015 0.33 0.458 0.3192 0.3285 0.45 0.401
D 0.755 0.7050 0.32 0.81 0.66 0.18 0.34 0.46 0.32 0.32 0.46 0.416
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Fig.3 The gene frequence in some microdatellite loci Fig.4 The carstructed phylogenic deadrogram of cammon carp
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ARG XFGIURETBAPHERARRIXL LK P ARARLFLFERAB IR TR TLIRRTLR
8, BB FF XA KR TR R F et S, HML,

SEIR:

[1] X% ARE, BHKH, 5. HAFRERHRXE(I]. KPFE¥R,1997.21(4):391 - 397.

[2] B4 AR, HEF. AW PHRER[]). PERATHF,199,3(1):10-19.

[3] WRE, N\E. HRAOMERHRORE]. Bk, 1988,3:314 - 317,

[4] Teuz D, Renz M. Simple smuence are ubiquitous Tepetitive compnente of eukaryote genama[J]. Nucleic Acid Res, 1984,12:263 - 220.

[S] Tanz D. Hypervarisbility of sipyle sequence as a ganeral source for polymarphic BNA mackers[J]. Nucleic Acid Res, 1989, 17:6463 — 6471.

(6] Surmmadinata K, Tenigmhi N. Cormparison of electropharetic allele frequencies mud genetic variahility of eammon carp stocks from ndmesia and
Jopan(J]. Aquac,1990,88:263 - 271. '_ _ '

[7] Alish RS, Tskagi M, Bong S, et al. Isolation and Wheritmwoe of Miamastelllite Mackers in the Comran Carp Cypricus capiol J]. Fish Sci, 1999,
65(2):235 - 239. '

(8] ¥ @, 004% k& . REIKZRAAAKERFEHSULERTRI). PEAEHF,199,3(1): 11 - 16.

[0] AR RBRAZMREEFBE/RROLEFRI]. 8%,1992,14(4):18 - 20.





